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@ Non-beta-oxidlzable fatty add analogues wKh the effeot to reduce tlie concentration of cholesterol and triglyeerldes In 
blood of mammals. 

@ Compounds of general fonnula (I) below are used for the 
manufacture of e medicament for the treatment of hypoHpaemlc 
conditions and for reducing the concentration of cholesterol 
and trigjycerides bi the blood of mammals: 
Aikyl-X-CHaCOOR (I) 

wherein AlkyI represents a saturated or unsaturated hydrocar- 
bon group of from 8-22 cai1>on atoms, X represents 0, 8. SO or 
SOa and R is hydrogen or C1-C4 alkyl, for the manufacture of a 
medicament for the treatment of hypoUpaamIc conditions and 
for reducing the eoncentraUon of cholesterol and triglyoarldes. 
in the blood of mammals. 
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Dascaiptlon 

NON-P-OXIDIZABLE FATTY ACID ANALOQUES WTTH THE EFFECTTO REDUCE THE CONCENTRATION OF 

CHOLESTEROL AND TRIGLYCERIDES IN BLOOD OF MAMMALS 

This invention relates to the use of certain non-^xldlzable fatty acid analogues for the manufacture of a 
5 medicament for the treatment of hypollpaemio conditions and for reducing the concentration of cholesterol 
and trtgiycerldes In the blood of mammals. 

Excess of flplds In blood has been shown to accelerate the development of arteriosclerosis and Is a risk 
factor for myocardial Infarotkm. Accordingly, a reduction of the concentration of lipids In the blood by diet or by 
drugs Is used as a preventhra measure In people at risk due to high blood levels of cholesterol and 
10 triglycerides. 

it Is well known that some natural long-chain fatty acids, particularly polyunsaturated fetty acids of marine 
origin, are effective In lowering plasma trigtycerida and possibly cholesteroi levels in man. Experimental 
studies In animals have shown that these fatty acids enliance fatty acid oxidation, partly by increased 
peroxisomal activity, depress synthesis of fatty acids, and decrease synthesis of apollpoprotein B and product 
IS of VLDL. 

Similar effects are obtained with a series of peroxisome proliferating, hypoHpaemic drugs like dofibrate, 
bezafibrate, fladenol and othera which have more complicated chemical structures. These compounds, 
however, are generally more toxic and have several undesirable skle effects. 

Cor)sldering that the polyunsaturated long chain fatty adds are metabolized relatively slowly, we postulated 
20 that simple non-^xidlzable fatty acids analogues might have similar effects. In feeding experiments with such 
fatty acid analogues the results show that they lower the blood concentration of cholesterol and triglyceride* 
without any overt toxic effect 

The fatty acid analogues Induce some increased peroxisomal p-oxidatlon activity. These fatty acid 
analogues are to our best knowledge the simplest llpld-lowering compounds found so far. 
25 Thus, the present Invention provides fatty acid analogues with the ability to lower the concentration of 
cholesterol and triglyceride in the blood and with improved effect relative to the conventtonal drugs cloHbrate, 
bezafibrate and tladanol and without the undesirable side effects of these drugs. 

More particularty, the present Invention Is the use of non-p-oxidizable fetty acid derivatives represented by 
the general formula Q): 
30 Alkyl-XOHaCOOR (I) 

wherein Aikyl represents a saturated or unsaturated hydrocarbon group of from 8*22 carbons atoms, X 
represents an oxygen atom, a sulfur atom, a sulfoxide (SO) group or a sulfone (SOa) group, and R Is hydrogen, 
or C1-C4 alkyl group such as ethyl, for the manufacture of a medicament for the treatment of hypollpaemio 
condittons and for reducing the concentration of cholesterol and triglycerides In the blood of mammals. 
35 In the preferred embodiments of the present Invention "Alkyl" represents the tetradecyl groiq>. 

The compounds used according to the present bwentlon wherein X Is an oxygen or a sulphur atom may be 
prepared according to the following general procedure: 
Alkyl-XH + CK»42COOR-£E£^AIkyl-X-CH2COOR 

The thio compounds used according to the present Invention may be prepared by the general procedure 

40 indicated below: 

Aikyl-Hal + H&-CH2COOR^2f2_j Alkyl-S-CHaCOOR 

The sulfoxide group-containing compounds may be prepared by oxidation of the conresponding thio 
compound with an oxidizing agent such as hydrogen peroxide, as represented by the reaction scheme below: 
Alkyl-S*CH2C00R + H2O2 Alkyh S -CH2COOR 
45 5 

The sulfone group-containing compounds may be prepared by oxidation of the corresponding sulfoxide 
compound with an oxidizing agent such as hydrogen peroxide, as represented below: 

O 

0 

.Alkyl-S-CH2C00R + H2O2 ^ Alkyl-S-CH2C00R 

II II 

0 0 

55 Further, the oxygen ethere used according to the present Inventton may be prepared according to tfie 
procedure shown below: 
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EFs^-etherate 

Alkyl -OH + N2CH2COOR : > Alkyl-0-CH2C00R 

The conversion of the esters (R being C1-C4 alkyl group) to the conresponding acids may be accomplished 
using the following well known procedure: 
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+HC1 

Allcyl-X-CH2C00R + NaOH ^ Alkyl-X-CH2C00H + ROH 

-NaCL 

The preparation of a number of non-p-oxidlzable fatty acid deilvativas of formula (!) above win now be given 
by way of illustration. 

Example 1 
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S-Tetradecylthloacetic acid (CH3-(CH2)is-S-GH2COOH) 

KOH, 20 g (0.3 equivalents), mereaptoacetlc acid (12 ml. 0.14 equivalents^ and tetradecyibromlde (25 ml, 1$ 
0.09 equivalents) were added In that order to 200 ml methanol and stirred overnight under nitrogen. A white 
precipitate of potassium bromide was formed. To the reaction mixture was added concentrated HCt (30 ml) 
and water (400 ml). The precipitate sedlmented by centrifugatlon was washed twice with water (760 ml) and 
dissolved In 500 ml 90<Vb hot methanol. After cooling and crystaDIaation at room temperature tl\e precipitate 
was recrystsJlized firom 600 ml hot 76fiM> ethanol. The tetradecylttiioacetic acid crystallized as white flalces and 20 
was Isolated by filtration. 

Yield: 23 g «■ based on the amount of tetradecyibromlde used. 

Thin layer chromatography on silica plates with hexane-ethyiether formic acid (60:40:1) gave only one spot 
wRh Iodine vapour. Ri — approximateiy 0.6. 
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Example 2 



Tetradecylthloacetic acid sulfoxide (CHa(CH2)i8-|-OH2COOH) 3a 

Tetradecyfthloacetic acid (5.75 g. 20 mmoi) was dissolved In 60 ml acetone. Hydrogen peroxide (2.25 ml, 
30PA>) was added and the mixture left ovemight at room temperature. Additional hydrogen peroxide (0.5 ml. 
30Q^) was added and the mixture left for another 24 h. The reaction mixture was evaporated to dryness in 
vacuo at room temperature. Thin layer chromatography showed some remaining unchanged tetrad&- 35 
cyithloacetio acid. Crystallization twice from hot acetone removed the tetradeoyltiiloacetio acid. 
Yield: 4.6 g « 7m. 

Example 3 40 

Tetradecylthloaoetic acid sulfone 

O 

B 

CH3((2l2)i3-S-CH2C00H 

O 

5.75 tetradecylthioacetic add was dissolved In 60 ml acetone and hydrogen peroxide (30P/b, 5 ml) was 
added. The mixture was left ovemlglit at approximately 40** . To the reaction mixture was added additf orwl 40 mi 
acetone and 10 ml H2O. Upon cooling the sulfone precipitated. Thin layer chromatography on silica plates £5 
siK>wed only one spot in iodine vapour (hexaneethylether-formic acid) (60:40:1). 

Rf values: 

tetradecytthloacetio acid 0.6 

" sulfoxide 0.1 ^ 

* sulfone 0.2 
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Example 4 



10 



Ethyl tetradecytoxy acetate (CHa(CH2)i3-0-CCK)CH2CHa) 

Tetradecanol (^6 g, 0.11 Mol) and ethyl diazoacatate (14.4 g, 0.13 Mof) was dissolved In 140 ml 
dlchloromethana and the mbcture was cooled to 0"C. Boron trifluoride ethyl etherate (3 mD dissolved In 10 ml 
dichloromethane was added to the stfnned solution during 10 minutes. Subsequently the solution was stln^d at 
room temperature for 45 minutes and thereafter washed with water and dried (MgS04). Dichloromethane was 
vaporized on a rotavapor and the product was purified by distillation at reduced pressure. Yield 2a6 g (62<Vb). 
b4). 12O-12£rC/0,01 mmHg. 
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Example 5 

Tetradecyioxy acetic acid (CH3(CH2)i3OCH2C0OH) 

Ethyl tetradecyloxyacetate (18.0 g, 0.08 Mol) was dissolved In methanol (80 ml) and a solution of NaOH (8.0 
g. 0.20 Mol) dissolved In water (50 ml) was added and the mixture was refluxed for 6 hours. After cooling the 
reaction mixture was washed with hexan. acidified with hydrochloric acid and extracted with ether. The ether 
extracts wore washed with water and dried over MgS04. The residue after vaporisation of the solvent was 
recrystaOlzed from ether/hexan. Yield 14.9 g (9Wo) m.p. 58-50°C. 
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Experiments 

Male Wistar rate, weighing 180-200 g at the start of the experiment, were housed Individually in metal wire 
cages In a room maintained at 12 h llght-<lari< cycles and a constant temperature of 20 ± 3"C. The animals 
were accilmatized for at least 5 days under these conditions before the start of the experiments. 

Compound I (tetradecylthloacetic add), and other fatty acid derivatives according to the Invention, were 
suspended in 0.5Q/b (w/v) cartoxymethyl cellulose (CMC) and the suspension was mlcronized by 
ultresonicatton. The drugs were administered by gastric Intubation (gavage) once dally for 5 days. Results 
obtained with compound I are reported In Figure 1 and Rgure 2, wherein: 

Fig. 1 shows the effect of the dose of compound I on serum cholesterol (o) and triglycerides (o). *p 0.05 
compared to the control group;and . 

Fig. 28hows the effect of compound I at adose of 150 mg/day/kg body weight on serum cholesterol (o) 
and triglycerides {•). *p 0i)5 compared to the control group. 

The hypolipidemic effect as a function of dose administered Is shown In Rgure 1. A time-course study from 
12 h up to 14 days) of the hypolipidemic effects were examined with a dose of 150 mg/day/kg body weight (see 
Figure 2). Four animals were used for each treatment and a 0.5(Vb CMC solution only was administered to rats 
as control. After administration of the test compound, rats were fasted for 12 hours and anesthetized with 
haloethan. Blood samples were collected by cardiac puncture, and lipid concentrations In serum were 
determined using an autoanalyzer. Uver was removed at tiie same time, and It was homogenized in Ice-cold 
surcose medium (0.25 M sucrose, 10 mM Hopes buffer, pH 74 and mM EDTA). A 10^ Bverhomogenate was 
made and peroxisomal P-oxtdation was measured The effect of the compounds ware compared with that of 
clofibrate, tiadenol and niadenate. These drugs were suspended and administered at a dose of 150ing/day/kg 
body weight to rats in ft similar way as compound L The dosing lasted for 10 d£ys and the data obtained are 
shown In Table 1. 
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Table 1 

Effect of compound I and different hypolipidemic 
drugs on the liver weight and peroxisomal 
beta-oxklatlon In rat liver homogenates 
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Compounds 


Uver 


Peroxisomal 




weight/body 


P-oxIdation 




weight 


(nmol/mln/g 






fiver) 


Control 


4.1 ± 0.1 


340 ± 30 


Compound 1 


4.3 ± 0.2 


460 ± 40** 


Clofibrate 


6.7 ± 0.2* 


1120 ± 60* 


Tiadenol 


6.9 ± 0.3* 


1450 ± 80* 


Niadenate 


7.3 ± 0.2* 


1480 ± 90* 
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Values represent means ± S.D. of four rats. Statistically significant differances from the controls: 
•P<0X)1, 
•*P<0.05. 

Table 1 clearly shows the superior property of the compound I regarding adverse side effects at doses thai 
give comparable lipid lowering. 

Further. Figs. 1 and 2 show that compound I can achieve a significant reduction In serum Dpids. 

The compounds of general formula (I) thus exhibit a good hypolipidemic effect In blood of mamnuds such as 
rats and possess low toxicity measured as Increase In Over weight and Increased peroxisomal p-oxidatlon. The 
compounds exhibit a good hypolipidemic effect In rats, but tower toxicity compared to the comparertlye drugs 
(dofibrate. tiadenol and niadenate). Therefore they are potentiany useful as medicinal compounds. For such 
purposes, the compounds of the present inventlcm can be administered orally or parentarally In a conventional 
dosage form suoh as tablets, capsules, powders, emulsions and solutions prepared according to conventional 
pharmaceutical prsctlces. 

The compounds used according to the present invention may be administered to patients suffering from any 
type of dysOpidaemla except type I. 

The dosage range for the compounds according to the present application Is contemplated to be from 100 
to 10(X) mg/day for the average adult patient Of course, the actual dose necessary will depend on the patlenf s 
condition and wHI have to be determined by the attending physician from case-to-case. 

The compounds of general formula (I) may be formulated in any suitable pharmaceutical composition, alone 
or in admixture with the commonly used pharmaceutical carrier materials, in tne preparation of a medicament 
for administration. For oral pharmaceutical composttlona suoh oarrler materials as. fbr example, water, gelatin, 
gums, lactose, starches, magnesium steareite, talc. oils, polyalkylene glycol, petroleum Jelly and ttxe Ilka may be 
used. Such phannaceutlcal pref>aratlon8 may be In unit dosage form and may additionally contain other 
therapsutloally valuable substances or conventional pharmaceutical adjuvants such as preservatives, 
stabilizing agents, wetting agents, emulsifying agents, buffers and the like. The pharmaceutksal preparattens 
may l>e In conventional soQd dosage forms such as tablets, capsules, dragees and the like. In conventional 
nquld forms such as solutions, suspensions, emulsions and the like, and other conventional dosage fonns 
such as dry ampules, suppositories and the like. 

For parenteral administration the compounds according to the present invention m^ be administered as 
solutions, suspensions or emulsions using conventional pharmaceuttoal carrier materials such as for example 
water fdr Injection, oils, po^allqrlene glycols and the Dke. These pharmaceutical preparations may turtiw 
Include conventional pharmaceutical adjuvants such as .preservatives, stabilizing agents, wetting agents, 
emulsllying agents, salts for the adjustment of the osmotic pressure, buffers and the like. The preparations 
may also contain otiier therapeutically active materials. 



Claims 

1 . Use of non-p-oxidlzable fatty acid analogues of the general formula (I) : 
AlkyI-X-CH2C00R (I) 

wherein Alkyl represents a saturated or unsaturated hydrocarbon group of from 8-22 cart>on atoms, X 
represents 0. 8. SO or SO2 and R Is hydrogen or C1-C4 alkyl, fbr the manufacture of a medicament for tiie 
treatment of hypoRpaemlo conditions and fbr reducing the concentration of cholesterol and triglycerides 
In tiia blood of mammals. 

. 2. Use according to Claim 1 wherein Alkyl represents the tetradecyl group. 

3. Use according to Claim 2, wherein the compound of formula (I) Is S-tetradecylthloacetio add. 

4. Use according to Claim 2, wherein the compound of formula (I) Is tetradecylthloacetic acid sulfoxide. 

5. Use according to Claim 2. wherein the compound of formula (I) is tetradecylthloacetic add sulfone. 

6. Use according to Claim 2, wherein the compound of formula (I) Is ethyl tetradecyloxy acetate. 

7. Use according to Claim 2 wherein the compound of f omiula (Q Is tetradecyloxy acetic add. 

8. A process for the manufacture of a medicament fbr tiie treatment of hypollpaemic conditions and for 
redudng the concentration of chdesterol and triglycerides In the blood of manunals, comprising 
Incorporating with a pharmaceuttcally acceptable carrier or diluent a non-p-oxklizable fatty add analogue 
of the general formula (I): 

Alkyl-X-CHaCOOR 

wherein Alkyl represents a saturated or unsaturated hydrocarbon group of from 8-22 carbon atoms, X 
represents O, S, SO or SO2, and R Is hydrogen or C1-C4 alkyl. 

9. A process according to Claim 8, wherein the compound of general formula (1) is as defined In any one 
of Claims 2-7. 
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@ Non-beta-oxidlzable fatty acid analogues with the effect to reduce the concentration of cholesterol 
and triglycerides In blood of mammals. ' 

@ Compounds of general formula (1) below are 
used for the manufacture of a medicament for the 
treatment of hypollpaemic conditions and for reduc- 
ing the concentration of cholesterol and triglycerides 
In the blood of mammals: 
Aikyl-X-CHaCOOR (1) 

wherein AikyI represents a saturated or unsaturated 
hydrocarbon group of from 8-22 carbon atoms, X 
represents O. S. SO or SO2 and R Is hydrogen or 
C1-C4 allcyl. for the manufacture of a medicament for 
the treatment of hypolipaamic conditions and for 
reducing the concentration of cholesterol and 
triglyceridod in the blood of mammals. 
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